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(54)  Spinning  reel 

(57)  A  spinning  reel  (1)  adapted  to  be  mounted  on 
a  fishing  rod  includes  a  reel  body  (2);  a  handle  (9);  a 
master  gear  (11);  a  pinion  gear  (12)  engaged  with  the 
master  gear  (11)  and  rotated  by  the  handle  (9);  a  rotor 
(3)  that  rotates  integrally  with  the  pinion  gear  (12);  a 
spool  (4);  and  a  spool  shaft  (8).  The  spool  shaft  (8)  in- 
cludes  a  shaft  portion  that  is  fixed  to  the  spool  (4)  and 
extends  rearward  from  the  spool  (4)  through  the  pinion 
gear  (12),  the  shaft  portion  having  a  rear  end  and  a  di- 
ameter,  and  a  sliding  portion  (65)  that  is  connected  to 

the  rear  end  of  the  shaft  portion  and  has  a  diameter  that 
is  larger  than  the  diameter  of  the  shaft  portion.  The  reel 
(1  )  further  includes  a  rear  drag  mechanism  (7)  including 
a  bushing  (61  )  that  is  rotatably  supported  relative  to  the 
reel  body  (2)  and  that  supports  the  sliding  portion  (65) 
such  that  the  sliding  portion  (65)  cannot  undergo  rota- 
tion  relative  to  the  bushing  (61)  but  can  move  in  the  axial 
direction,  andfrictional  engagement  means  (67,  68,  70) 
for  preventing  the  bushing  (61)  from  rotating  relative  to 
the  reel  body  (2)  by  frictional  engagement. 
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Description 

Field  of  the  Invention 

The  present  invention  relates  to  a  spinning  reel,  and  s 
in  particular  to  a  spinning  reel  with  a  bushing  that  sup- 
ports  a  spool  shaft  for  relative  rotation. 

Background  of  the  Invention 
10 

A  spinning  reel  generally  comes  with  a  reel  assem- 
bly,  a  rotor  that  is  rotatably  supported  by  this  reel  as- 
sembly,  and  a  spool  around  which  the  fishing  line  is 
wound.  A  spinning  reel  is  further  equipped  with  a  drag 
mechanism  that  fixes  the  spool  such  that  it  cannot  rotate  15 
relative  to  the  reel  assembly,  but  at  the  same  time  does 
permit  the  spool  to  rotate  when  at  least  a  certain  force 
is  applied.  With  a  rear  drag  type  of  spinning  reel  in  which 
the  drag  mechanism  is  provided  to  the  rear  portion  of 
the  reel  assembly,  a  spool  shaft  that  is  fixed  to  the  spool  20 
extends  toward  the  rear,  goes  through  a  pinion  gear,  and 
the  rear  end  thereof  extends  into  the  drag  mechanism, 
where  it  is  supported  by  the  bushing  of  the  drag  mech- 
anism  such  that  relative  rotation  is  impossible  but  it  is 
free  to  move  in  the  axial  direction.  The  bushing  of  the  25 
drag  mechanism  is  designed  so  that  it  can  be  frictionally 
engaged  with  the  reel  assembly. 

A  specific  gap  between  the  spool  shaft  and  the 
bushing  is  generally  required  with  a  spinning  reel  in  or- 
der  for  the  spool  shaft  to  move  back  and  forth  during  30 
reeling  of  the  line.  This  gap  tends  to  result  in  chatter  of 
the  spool  shaft  in  its  direction  of  rotation  with  respect  to 
the  bushing.  When  the  spool  chatters,  the  feel  of  the 
product  suffers  during  handle  operation  and  so  on. 

An  object  of  the  present  invention  is  to  reduce  chat-  35 
ter  in  the  spool  rotation  direction. 

Summary  of  the  Preferred  Embodiments 

I  n  accordance  with  one  aspect  of  the  present  inven-  40 
tion,  there  is  provided  an  improved  spinning  reel.  The 
spinning  reel  is  adapted  to  be  mounted  to  a  fishing  rod 
and  is  equipped  with  a  reel  body,  a  master  gear,  a  pinion 
gear,  a  rotor,  a  spool,  a  spool  shaft,  and  a  drag  mecha- 
nism.  The  reel  body  has  a  handle  and  can  be  mounted  45 
on  a  fishing  rod.  The  master  gear  rotates  integrally  with 
the  handle.  The  pinion  gear  is  rotatably  supported  at  the 
front  portion  of  the  reel  body,  and  is  rotated  by  the  handle 
through  engagement  with  the  master  gear.  The  rotor  ro- 
tates  integrally  with  the  pinion  gear.  The  spool  is  posi-  so 
tioned  at  the  front  portion  of  the  rotor.  The  spool  shaft 
has  a  shaft  portion  that  is  fixed  to  the  spool  and  extends 
rearward  from  the  spool  through  the  pinion  gear  and  a 
sliding  portion  that  is  provided  to  the  rear  end  of  the  shaft 
portion  and  has  a  larger  diameter  than  the  shaft  portion.  55 
The  drag  mechanism  has  a  bushing  that  is  rotatably 
supported  relative  to  the  reel  body  and  that  supports  the 
sliding  portion  such  that  it  cannot  undergo  relative  rota- 

tion  but  can  move  in  the  spool  shaft  direction,  and  a  f  ra- 
tional  engagement  member  that  is  used  to  prevent  the 
bushing  from  rotating  relative  to  the  reel  body  by  means 
of  frictional  engagement. 

According  to  the  invention,  a  sliding  portion  whose 
diameter  is  larger  than  that  of  the  shaft  portion  of  the 
spool  is  fixed  at  the  rear  portion  of  the  shaft  portion,  and 
this  sliding  portion  is  supported  such  that  it  cannot  rotate 
relative  to  the  bushing  but  can  move  along  the  spool 
shaft.  A  gap  in  the  diameter  direction  is  maintained  be- 
tween  the  sliding  portion  and  the  bushing  so  that  these 
two  elements  will  be  able  to  slide  relative  to  each  other. 
As  a  result,  there  is  play  in  the  circumferential  direction 
even  though  the  two  elements  are  linked  so  that  they 
cannot  rotate  relative  to  each  other.  When  a  gap  of  at 
least  1  mm  is  required,  for  example,  this  play  will  be 
smaller  in  terms  of  angle  when  the  play  is  at  a  position 
of  larger  diameter  than  when  it  is  at  a  position  of  smaller 
diameter. 

Because  the  sliding  portion  has  a  larger  diameter 
than  the  shaft  portion,  there  is  less  "chatter"  of  the  spool 
shaft  in  its  direction  of  rotation  than  with  a  conventional 
case  in  which  a  spool  shaft  with  a  small  diameter  is  sup- 
ported  by  a  bushing.  Furthermore,  since  the  diameter  of 
the  shaft  portion  of  the  spool  shaft  can  be  the  same  as 
in  previous  reels,  there  is  no  need  to  increase  the  diam- 
eter  of  the  pinion  gear  through  which  the  spool  shaft 
passes. 

In  a  preferred  embodiment,  the  shaft  portion  and  the 
sliding  portion  comprise  separate  members  fixed  such 
that  relative  rotation  is  impossible.  Sliding  can  be  made 
smoother  by  employing,  for  example,  a  portion  whose 
coefficient  of  friction  with  the  bushing  is  low. 

In  another  preferred  embodiment,  the  shaft  portion 
and  the  sliding  portion  are  fixed  such  that  they  can  be 
inclined  with  respect  to  each  other.  Positional  shifts  in  a 
diagonal  direction  thus  can  be  adjusted  in  cases  in 
which,  for  example,  the  shaft  portion  is  inserted  on  a 
bias  with  respect  to  the  bushing. 

In  still  another  preferred  embodiment,  the  bushing 
has  defined  therein  a  through-hole  in  the  axial  direction 
within  which  the  sliding  member  is  fixed.  The  through- 
hole  preferably  has  a  polygonal  cross-section,  in  partic- 
ular  an  octagonal  cross-section,  and  the  sliding  member 
has  a  similar  polygonal  cross-section.  Particularly  pref- 
erably,  the  through-hole  in  the  bushing  has  formed 
therein  a  pair  of  grooves  extending  in  the  axial  direction, 
and  the  sliding  portion  is  a  pin  which  is  affixed  to  the  rear 
portion  of  the  spool  shaft  and  engages  the  pair  of 
grooves. 

In  a  further  preferred  embodiment,  the  sliding  por- 
tion  has  defined  therein  a  tapered  hole  whose  diameter 
increases  outwardly,  and  the  rear  of  the  spool  shaft  is 
fixed  to  the  sliding  portion  by  means  of  a  pin  inserted 
into  the  tapered  hole. 

Other  objects,  features  and  advantages  of  the 
present  invention  will  become  apparent  to  those  skilled 
in  the  art  from  the  following  detailed  description.  It  is  to 
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be  understood,  however,  that  the  detailed  description 
and  specific  examples,  while  indicating  preferred  em- 
bodiments  of  the  present  invention,  are  given  by  way  of 
illustration  and  not  limitation.  Many  changes  and  modi- 
fications  within  the  scope  of  the  present  invention  may 
be  made  without  departing  from  the  spirit  thereof,  and 
the  invention  includes  all  such  modifications. 

Brief  Description  of  the  Drawings 

The  invention  may  be  more  readily  understood  by 
referring  to  the  accompanying  drawings  in  which 

Figure  1  is  a  simplified  vertical  cross  section  of  the 
spinning  reel  in  one  practical  example  of  the  present  in- 
vention. 

Figure  2  is  an  oblique  view  and  partial  cross  section 
of  the  first  bale  support  member. 

Figure  3  is  a  side  view  of  the  line  roller. 
Figure  4  is  a  partial  vertical  cross  section  of  the 

spool  4. 
Figure  5  is  a  vertical  cross  section  of  the  rear  drag 

mechanism. 
Figure  6  is  a  vertical  cross  section  of  the  sliding 

member. 
Figure  7  is  a  vertical  cross  section  of  the  fixing  of 

the  spool  shaft  and  the  sliding  member  in  another  prac- 
tical  example. 

Figure  8  is  a  vertical  cross  section  of  the  engage- 
ment  of  the  spool  shaft  and  the  bushing  in  another  prac- 
tical  example. 

Figure  9  is  a  cross  section  along  the  IX-IX  line  in 
Figure  8. 

In  the  figures,  like  elements  are  labeled  alike 
throughout. 

Detailed  Description  of  the  Preferred  Embodiments 

Referring  to  Figure  1  ,  spinning  reel  1  includes  a  reel 
body  2  having  a  handle  9,  a  rotor  3  that  is  rotatably  sup- 
ported  at  the  front  portion  of  the  reel  body  2,  and  a  spool 
4  that  is  positioned  at  the  front  portion  3a  of  the  rotor  3 
and  is  used  to  wind  the  fishing  line. 

The  reel  body  2  has  a  body  portion  2a,  at  the  upper 
part  of  which  is  formed  an  attachment  portion  2b  that  is 
used  to  attach  the  spinning  reel  1  to  a  fishing  rod.  The 
interior  of  the  body  portion  2a  is  provided  with  a  rotor 
drive  mechanism  5  that  is  used  to  rotate  the  rotor  3,  and 
with  a  level  winding  drive  mechanism  6  that  is  used  to 
wind  fishing  line  uniformly  onto  the  spool  4  by  movement 
of  the  spool  4  back  and  forth  along  the  axis  of  rotation. 
A  rear  drag  mechanism  7  is  provided  at  the  rear  of  the 
body  portion  2a  of  the  reel  body  2.  A  spool  shaft  8  that 
is  fixed  to  the  spool  4  extends  rearward  such  that  it  pass- 
es  through  the  rotor  3  and  the  body  portion  2a,  and  its 
rear  end  portion  engages  with  the  rear  drag  mechanism 
7  (discussed  below). 

The  rotor  drive  mechanism  5  has  a  master  gear  1 
1  that  rotates  along  with  a  shaft  10  to  which  is  fixed  a 

handle  9,  and  a  pinion  gear  12  (the  teeth  of  which  are 
not  depicted)  that  engages  with  this  master  gear  11  .  The 
pinion  gear  12  is  formed  in  the  shape  of  a  cylinder,  the 
front  portion  of  which  extends  through  the  center  of  the 

5  rotor  3  toward  the  spool  4  side.  The  pinion  gear  12  is 
rotatably  supported  by  a  ball  bearing  1  3  that  is  support- 
ed  by  the  body  portion  2a.  The  spool  shaft  8  passes 
through  the  central  portion  of  the  pinion  gear  12  along 
the  rotational  axis  such  that  it  can  move  back  and  forth. 

10  A  specific  gap  is  maintained  between  the  inside  diame- 
ter  of  the  pinion  gear  1  2  and  the  outside  diameter  of  the 
spool  shaft  8. 

The  level  winding  drive  mechanism  6  is  a  mecha- 
nism  that  transmits  the  rotation  of  the  shaft  10  to  the 

is  spool  shaft  8  in  the  form  of  back-and-forth  motion.  Such 
level  winding  drive  mechanisms  are  familiar  to  those 
skilled  in  the  art  and  are  not  further  described. 

The  rotor  3  has  a  cylinder  30,  and  a  first  arm  31  and 
a  second  arm  32  that  are  provided  on  either  side  of  the 

20  cylinder  30  opposite  one  another.  The  cylinder  30  pref- 
erably  is  molded  integrally  with  the  arms  31  and  32.  Op- 
tionally,  the  cylinder  30  and  the  arms  31  and  32  can  be 
formed  separately  and  then  joined  together.  A  front  wall 
33  is  formed  at  the  front  portion  of  the  cylinder  30,  and 

25  a  boss  33a  is  formed  in  the  center  of  this  front  wall  33. 
A  through-hole  is  formed  in  the  center  of  this  boss  33a, 
and  the  spool  shaft  8  and  the  front  portion  of  the  pinion 
gear  12  pass  through  this  through-hole.  The  tip  of  the 
pinion  gear  12  that  passes  through  the  front  wall  33  is 

30  threaded,  and  a  nut  34  is  threaded  onto  these  threads. 
The  pinion  gear  12  and  the  rotor  3  are  fixed  such  that 
they  cannot  rotate  relative  to  each  other. 

A  first  bale  support  member  40  is  swingably  at- 
tached  on  the  inside  of  the  tip  (forward  side)  of  the  first 

35  arm  31  ,  and  a  second  bale  support  member  43  is  swing- 
ably  attached  on  the  inside  of  the  tip  of  the  second  arm 
32.  As  is  clear  from  Figure  1  ,  the  first  bale  support  mem- 
ber  40  extends  at  an  angle  to  the  outside  with  respect 
to  the  first  arm  31  ,  and  the  second  bale  support  member 

40  43  extends  at  an  angle  to  the  inside  with  respect  to  the 
second  arm  32.  Specifically,  the  swing  axis  of  each  of 
the  bale  support  members  40  and  43  is  diagonal,  rather 
than  perpendicular,  to  the  rotational  axis. 

As  shown  in  detail  in  Figure  2,  the  base  portion  of 
45  the  first  bale  support  member  40  is  swingably  supported 

by  a  fixing  collar  51  .  The  fixing  collar  51  is  fixed  to  the 
first  arm  31  by  a  machine  screw  50.  The  fixing  collar  51 
has  a  support  face  51a  that  supports  the  first  bale  sup- 
port  member  40,  and  a  hole  51b  through  which  the 

so  screw  50  passes.  The  support  face  51  a  is  parallel  to  the 
swing  axes  of  the  first  bale  support  members  40  and  43, 
and  the  hole  51b  is  formed  perpendicular  to  the  rotation- 
al  axis.  The  second  bale  support  member  side  has  a 
similar  construction,  where  a  fixing  collar  53  and  a  fas- 

55  tening  screw  52  are  used. 
This  use  of  fixing  collars  makes  it  possible  to  use 

conventional  molds  for  manufacturing  a  rotor  without 
any  modification  even  when  the  swing  axis  is  at  an  angle 
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to  the  rotational  axis. 
A  line  roller  41  that  is  used  to  guide  the  fishing  line 

onto  the  spool  4  is  mounted  on  the  tip  of  the  first  bale 
support  member  40.  As  shown  in  Figure  3,  an  arm  fixing 
shaft  cover  42  whose  diameter  is  larger  than  the  roller 
portion  is  provided  to  the  inside  of  the  line  roller  41.  A 
bale  45  extends  from  the  arm  fixing  shaft  cover  42  to  the 
second  bale  support  member  43.  The  peripheral  portion 
on  the  inside  (the  spool  4  side)  of  the  arm  fixing  shaft 
cover  42  consists  of  a  flat  surface  42a  that  is  not  bevel- 
ed.  The  inner  rear  portion  of  the  arm  fixing  shaft  cover 
42  consists  of  a  slanted  bevel  portion  42b,  which  pre- 
vents  the  spool  4  from  coming  into  contact  with  a  bent 
flange  4c  (discussed  below). 

The  spool  4  is  positioned  between  the  first  arm  31 
and  the  second  arm  32  of  the  rotor  3.  As  shown  in  Figure 
1,  this  spool  4  has  a  cylindrical  skirt  4a  formed  on  the 
rear  end  side,  a  winding  drum  4b  formed  on  the  forward 
side  of  the  skirt  4a,  and  a  bent  flange  4c  that  is  fixed  to 
the  tip  of  the  winding  drum  4b.  The  peripheral  side  of 
the  bent  flange  4c  is  bent  toward  the  inside.  The  cylinder 
30  of  the  rotor  3  is  positioned  on  the  inside  of  the  skirt 
4a.  The  tip  of  the  spool  shaft  8  is  inserted  into  the  center 
of  the  winding  drum  4b,  and  the  spool  4  and  the  spool 
shaft  8  are  fixed  by  a  pin  57.  The  tip  of  the  spool  shaft 
8  protrudes  from  the  winding  drum  4b.  A  one-touch  but- 
ton  54  is  mounted  at  the  tip  of  this  spool  shaft  8.  A  one- 
touch  button  collar  55  is  positioned  around  the  one- 
touch  button  54.  The  one-touch  button  collar  55  threads 
onto  the  winding  drum  4b  of  the  spool  4  to  stop  the  one- 
touch  button  54.  A  collar  ring  56  is  inserted  between  the 
one-touch  button  collar  55  and  the  bent  portion  of  the 
bent  flange  4c.  This  collar  ring  56  is  made  from  an  elastic 
material,  and  fishing  line  [weight]  numbers  are  written 
on  its  surface  in  the  circumferential  direction.  A  mark 
such  as  a  "A"  for  example,  is  also  made  on  the  peripheral 
side  surface  of  the  one-touch  button  collar  55.  This  al- 
lows  the  collar  ring  55  to  be  rotated  until  the  number  of 
the  line  currently  being  used  lines  up  with  the  A  mark, 
so  there  is  no  need  to  remember  the  weight  of  the  line. 
Since  the  collar  ring  56  is  installed  with  its  elastic  mate- 
rial  compressed,  there  is  no  gap  between  the  one-touch 
button  collar  55  and  the  bent  flange  4c,  which  prevents 
the  line  from  being  pinched  between  these  components. 

The  rear  drag  mechanism  7  shown  in  detail  in  Fig- 
ure  5  includes  a  cylindrical  bushing  61.  Frictional  en- 
gagement  member  66  includes  a  plurality  of  first  friction 
plates  67  and  a  plurality  of  second  friction  plates  68,  for 
example  two  first  friction  plates  67  and  three  second  fric- 
tion  plates  68.  Rear  drag  mechanism  7  further  includes 
a  coil  spring  70  which  is  used  for  imparting  friction,  a 
support  member  71,  and  a  fixing  cap  72.  The  bushing 
61  is  rotatably  supported  by  ball  bearing  69  at  the  rear 
portion  of  the  reel  body  2.  Through-hole  61  a  in  the  cent- 
er  of  the  bushing  61  has  an  octagonal  cross  section,  and 
sliding  portion  65  (Figure  6)  of  the  spool  shaft  8  is  in- 
serted  in  this  hole  with  a  specific  gap  such  that  relative 
rotation  is  impossible.  Sliding  portion  65  is  cylindrical, 

into  the  interior  of  which  is  inserted  the  assembly  rear 
end  8a  of  the  spool  shaft  8,  and  these  two  are  fixed  by 
a  pin  63  such  that  relative  rotation  is  impossible. 

A  spline  is  formed  around  the  rear  portion  of  the 
5  bushing  61,  and  this  spline  is  engaged  with  the  inner 

periphery  of  the  first  friction  plates  67.  The  two  first  fric- 
tion  plates  67  and  three  second  friction  plates  68  are 
arranged  alternately.  The  second  friction  plates  68  are 
engaged  at  their  outer  periphery  with  a  spline  groove 

10  formed  on  the  inside  of  a  cylindrical  protrusion  2c  formed 
at  the  rear  of  the  body  portion  2a.  The  coil  spring  70 
supported  by  the  cylindrical  support  member  71  urges 
the  first  friction  plates  67  and  the  second  friction  plates 
68  against  each  other.  As  a  result,  the  bushing  61  cannot 

is  undergo  relative  rotation  with  respect  to  the  reel  body  2 
due  to  frictional  engagement.  The  fixing  cap  72  is 
threaded  from  the  outside  over  thread  grooves  formed 
around  the  outside  of  the  cylindrical  protrusion  2c,  and 
stops  the  support  member  71  at  a  specific  position. 

20  Thus,  adjustment  of  the  tightening  of  the  fixing  cap  72 
allows  the  pressing  force  onto  the  plates  that  make  up 
the  frictional  engagement  member  66  to  be  varied,  and 
makes  possible  the  adjustment  of  drag  force.  The  fixing 
cap  72  is  fixed  by  a  bolt  73  to  the  support  member  71  . 

25  The  operation  of  a  practical  example  will  now  be  de- 
scribed,  focusing  primarily  on  the  line  reeling  operation. 

When  the  line  is  being  reeled  in,  the  bale  45  is 
thrown  to  the  line  retrieving  position.  When  the  handle 
9  is  rotated  in  this  state,  this  rotational  force  is  transmit- 

so  ted  to  the  pinion  gear  1  2  via  the  shaft  1  0  and  the  master 
gear  1  1  .  The  torque  that  is  transmitted  to  the  pinion  gear 
1  2  is  transmitted  to  the  rotor  3  via  the  front  portion  of  the 
pinion  gear  1  2.  Meanwhile,  the  torque  of  the  shaft  1  0  is 
converted  by  the  level  winding  drive  mechanism  6  into 

35  back-and-forth  motion  with  respect  to  the  spool  shaft  8. 
Specifically,  the  spool  4  undergoes  reciprocal  move- 
ment.  As  a  result,  the  line  that  has  been  guided  to  the 
spool  4  by  the  bale  45  and  the  line  roller  41  is  uniformly 
wound  back  and  forth  over  the  winding  drum  4b. 

40  As  shown  in  Figure  3,  the  line  W  comes  from  the 
inside  of  the  arm  fixing  shaft  cover  42  to  the  first  bale 
support  member  40.  This  line  W  extends  through  the 
unbeveled  cylinder  surface  42a  portion,  so  it  is  able  to 
move  smoothly  to  the  line  roller  41  side  without  snag- 

45  ging. 
The  operation  of  the  rear  drag  mechanism  7  will 

now  be  described. 
When  a  fish  pulls  strongly  on  the  line  W  when  the 

handle  9  is  turned  and  the  line  reeled  in,  the  spool  4 
so  attempts  to  rotate  in  response  to  this  force.  This  force  is 

transmittedtothe  bushing  61  via  the  spool  shaft  8.  When 
this  force  exceeds  the  frictional  force  of  the  frictional  en- 
gagement  member  66,  the  spool  4  begins  to  rotate. 

Here,  a  specific  gap  is  maintained  in  the  diameter 
55  direction  between  the  sliding  portion  65  and  the  bushing 

61  in  order  for  the  two  to  be  able  to  slide  relative  to  each 
other.  Consequently,  movement,  or  "play,"  in  the  circum- 
ferential  direction  occurs  even  though  the  two  compo- 

4 
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nents  are  unable  to  undergo  relative  rotation.  This  play 
is  believed  to  remain  nearly  constant  regardless  of  the 
diameter.  However,  if  we  think  in  terms  of  angular  play, 
there  is  a  difference  between  when  this  play  occurs  in  a 
position  where  the  diameter  is  large  and  when  it  occurs 
in  a  position  where  the  diameter  is  small.  Specifically, 
when  there  is  play  in  a  position  where  the  diameter  is 
large,  this  play  will  be  smaller  in  terms  of  angle  than 
when  the  same  play  occurs  in  a  position  where  the  di- 
ameter  is  small. 

As  is  clear  from  the  above,  since  the  sliding  portion 
65  has  a  larger  diameter  than  the  shaft  portion  in  this 
example,  there  is  less  chatter  (motion  back  and  forth)  of 
the  spool  shaft  8  in  the  circumferential  direction  than  in 
a  conventional  case  in  which  the  spool  shaft  was  sup- 
ported  directly  by  a  bushing. 

Because  the  shaft  portion  of  the  spool  shaft  8  and 
the  sliding  portion  65  are  separate  members,  a  material 
whose  coefficient  of  friction  with  the  bushing  61  is  low 
can  be  used  for  the  sliding  member,  and  as  a  result  the 
spool  shaft  8  will  slide  more  smoothly. 

Also,  since  the  bushing  61  is  supported  on  the  reel 
body  2  by  ball  bearing  69,  uneven  rotation  of  the  bushing 
61  is  minimized. 

Furthermore,  the  provision  of  the  sliding  portion  65 
to  the  spool  shaft  8  obviates  the  need  for  a  larger  diam- 
eter  for  the  spool  shaft  8  as  a  whole.  If  the  overall  diam- 
eter  of  the  spool  shaft  8  is  increased,  then  the  pinion 
gear  12  must  also  be  made  larger. 

The  spool  shaft  8  and  the  sliding  portion  65  may  be 
fixed  such  that  they  can  be  inclined  with  respect  to  each 
other.  In  the  example  shown  in  Figure  7,  a  tapered  hole 
65a  whose  diameter  increases  outward  is  formed  in  the 
sliding  portion  65.  The  assembly  rear  end  8a  of  the  spool 
shaft  8  is  positioned  with  a  gap  between  itself  and  the 
center  hole  in  the  sliding  portion  65.  A  pin  63  is  fixed  to 
the  assembly  rear  end  8a  of  the  spool  shaft  8,  and  is 
inserted  into  the  tapered  hole  65a  of  the  sliding  portion 
65.  In  this  case,  even  if  the  spool  shaft  8  is  inserted  on 
a  bias  with  respect  to  the  bushing  61  ,  the  positional  shift 
in  the  diagonal  direction  can  be  adjusted  by  deflection 
of  the  shaft  portion  with  respect  to  the  sliding  portion  65. 

The  sliding  portion  may  optionally  comprise  a  pin. 
In  the  example  shown  in  Figures  8  and  9,  the  sliding 
portion  165  is  a  pin  163  that  is  fixed  to  the  rear  end  8a 
of  the  spool  shaft  8.  A  through-hole  161a  whose  diam- 
eter  is  larger  than  that  of  the  rear  end  8a  is  formed  in 
the  bushing  161.  In  this  through-hole  161a  are  formed 
two  grooves  161b  that  extend  in  the  axial  direction  and 
in  which  the  ends  of  the  sliding  portion  1  65  are  inserted. 
The  engagement  between  the  sliding  portion  165  and 
the  grooves  161b  results  in  the  assembly  rear  end  8a 
being  supported  such  that  it  can  slide  in  the  axial  direc- 
tion  with  respect  to  the  bushing  161  but  cannot  undergo 
relative  rotation.  The  width  of  the  grooves  1  61  b  is  great- 
er  than  the  length  of  the  sliding  portion  165,  and  as  a 
result  the  sliding  portion  1  65  and  the  assembly  rear  end 
8a  are  able  to  move  relatively  in  the  up-and-down  direc- 

tion  of  the  figure  with  respect  to  the  bushing  161. 
In  this  example,  in  addition  to  the  merits  of  the 

above  practical  example,  the  sliding  portion  1  65  can  un- 
dergo  relative  movement  and  positional  shift  in  the  di- 

5  ameter  direction  can  be  adjusted  even  if  the  rear  end  8a 
is  misaligned  in  the  up-and-down  direction  of  the  figure 
with  respect  to  the  bushing  161. 

The  present  invention  can  also  be  employed  for  a 
spinning  reel  in  which  the  drag  mechanism  and  the 

10  spool  shaft  are  not  concentric. 

Claims 

is  1.  A  spinning  reel  adapted  to  be  mounted  on  a  fishing 
rod,  said  spinning  reel  comprising: 

(a)  a  reel  body  having  a  front  portion  and  a  rear 
portion; 

20  (b)  a  handle; 
(c)  a  master  gear  that  rotates  integrally  with 
said  handle; 
(d)  a  pinion  gear  that  is  rotatably  supported  in 
said  front  portion  of  said  reel  body,  engaged 

25  with  said  master  gear  and  rotated  by  said  han- 
dle; 
(e)  a  rotor  that  rotates  integrally  with  said  pinion 
gear,  said  rotor  having  a  front  portion; 
(f)  a  spool  that  is  positioned  in  said  front  portion 

30  of  said  rotor; 
(g)  a  spool  shaft  comprising: 

(i)  a  shaft  portion  that  is  fixed  to  said  spool 
and  extends  rearward  from  said  spool 

35  through  said  pinion  gear,  said  shaft  portion 
having  a  rear  end  and  a  diameter,  and 
(ii)  a  sliding  portion  that  is  connected  to 
said  rear  end  of  said  shaft  portion  and  has 
a  diameter  that  is  larger  than  said  diameter 

40  of  said  shaft  portion;  and 

(h)  a  rear  drag  mechanism  comprising: 

(i)  a  bushing  that  is  rotatably  supported  rel- 
45  ative  to  said  reel  body  and  that  supports 

said  sliding  portion  such  that  said  sliding 
portion  cannot  undergo  rotation  relative  to 
said  bushing  but  can  move  in  the  axial 
direction,  and 

so  (ii)  frictional  engagement  means  for  pre- 
venting  said  bushing  from  rotating  relative 
to  said  reel  body  by  frictional  engagement. 

2.  A  spinning  reel  as  claimed  in  Claim  1  ,  wherein  said 
55  shaft  portion  and  said  sliding  portion  comprise  sep- 

arate  members  fixed  such  that  relative  rotation  ther- 
ebetween  is  impossible. 

25 
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3.  A  spinning  reel  as  claimed  in  either  preceding 
Claim,  wherein  said  sliding  portion  is  a  cylinder  hav- 
ing  an  interior,  and  said  shaft  portion  is  inserted  into 
said  interior  of  said  sliding  portion  and  secured 
therein  by  a  pin.  s 

4.  A  spinning  reel  as  claimed  in  any  preceding  Claim, 
wherein  said  shaft  portion  and  said  sliding  portion 
are  fixed  such  that  they  can  be  inclined  with  respect 
to  each  other.  10 

5.  A  spinning  reel  as  claimed  in  any  preceding  Claim, 
wherein  said  bushing  has  defined  therein  a  through- 
hole  in  the  axial  direction  within  which  said  sliding 
portion  is  fixed.  15 

6.  A  spinning  reel  as  claimed  in  Claim  5,  wherein  said 
through-hole  in  said  bushing  has  a  polygonal  cross- 
section,  and  said  sliding  portion  has  a  similar  polyg- 
onal  cross-section.  20 

7.  A  spinning  reel  as  claimed  in  Claim  6,  wherein  said 
bushing  has  an  octagonal  cross-section. 

8.  A  spinning  reel  as  claimed  in  any  one  of  Claims  5  25 
to  7,  wherein  said  through-hole  in  said  bushing  has 
formed  therein  a  pair  of  grooves  extending  in  the 
axial  direction,  and  said  sliding  portion  is  a  pin  which 
is  affixed  to  the  rear  portion  of  said  spool  shaft  and 
engages  said  pair  of  grooves.  30 

9.  A  spinning  reel  as  claimed  in  Claim  8,  wherein  said 
pin  has  a  length,  and  said  grooves  have  a  width  in 
the  transverse  direction,  the  total  of  which  which  is 
greater  than  said  length  of  said  pin.  35 

10.  A  spinning  reel  as  claimed  in  any  preceding  Claim, 
wherein  said  sliding  portion  has  defined  therein  a 
tapered  hole  whose  diameter  increases  outwardly, 
and  wherein  said  rear  of  said  spool  shaft  is  fixed  to  40 
said  sliding  portion  by  means  of  a  pin  inserted  into 
said  tapered  hole. 

11.  A  spinning  reel  as  claimed  in  any  preceding  Claim, 
wherein  said  bushing  and  said  sliding  portion  are  45 
comprised  of  different  materials. 

12.  A  spinning  reel  as  claimed  in  any  preceding  Claim, 
wherein  said  bushing  is  supported  on  said  reel  body 
by  ball  bearings.  so 

13.  A  spinning  reel  as  claimed  in  any  preceding  Claim, 
wherein  said  frictional  engagement  means  com- 
prise: 

55 
(i)  a  plurality  of  first  friction  plates  which  are 
affixed  to  said  bushing, 
(ii)  a  plurality  of  second  friction  plates  which  are 

affixed  to  said  rear  portion  of  said  reel  body  and 
are  arranged  alternately  with  said  plurality  of 
first  friction  plates  and 
(iii)  urging  means  which  urges  said  pluralities 
of  first  and  second  friction  plates  together. 

14.  Aspinning  reel  as  claimed  in  Claim  13,  wherein  said 
frictional  engagement  means  further  comprise 
means  for  adjusting  said  urging  means. 

15.  A  spinning  reel  comprising: 

(a)  a  reel  body; 
(b)  a  rotor  having  a  front  portion; 
(c)  a  spool  affixed  to  said  front  portion  of  said 
rotor; 
(d)  a  spool  shaft  comprising: 

(i)  a  shaft  portion  that  is  fixed  to  said  spool 
and  extends  rearward  from  said  spool,  said 
shaft  portion  having  a  rear  end  and  a  diam- 
eter,  and 
(ii)  a  sliding  portion  that  is  connected  to 
said  rear  end  of  said  shaft  portion  and  has 
a  diameter  that  is  larger  than  said  diameter 
of  said  shaft  portion;  and 

(e)  a  rear  drag  mechanism  comprising: 

(i)  a  bushing  that  is  rotatably  supported  rel- 
ative  to  said  reel  body  and  that  supports 
said  sliding  portion  such  that  said  sliding 
portion  cannot  undergo  rotation  relative  to 
said  bushing  but  can  move  in  the  axial 
direction,  and 
(ii)  frictional  engagement  means  for  pre- 
venting  said  bushing  from  rotating  relative 
to  said  reel  body  by  frictional  engagement. 
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